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INFPORMATION SYSTEMS FOR URBAN PLANNING
Eivard P. R. Hearle"
The RAND Corporation, Santa Monica, California

INTRODUCTION
At the annual meetings of the American Society of Planning Officials
in Seattle, I vas struck vith the predominance of certain words in the

planner's vocabulary: long-range; coordinated; development; growth;

reneval. Today, I suspect you will encounter, as these sessions pro-

ceed, another set of oft-repeated words: system; model; integration;

similation; interface. I shall focus on two of these words, system

and integration. This will provide a brief, but useful, introduction
to the two major subjects I vant to present, which are first; approaches
to urban infox;mation systems, and second, current efforts in this

field that are undervay around the country.

DEFINITIONS
I should like to apply definitions of the terms, system and

integration to three areas: general, urban studies, and data systems.

*Any views expressed in this paper are those of the author. They
should not be interpreted as reflecting the views of The RAND Corporation
or the official opinion or policy of any of its governmental or private
research sponsors. Papers are reproduced by The RAND Corporation as
a courtesy to members of its staff.

This paper vas presented at the Conference on Information Systems
and Programs for Urban Planning, University of Southern California,
June 7, 1963.

The suthor wishes to acknowledge the contribution of his RAND
colleague, Raymond J. Mason, in the development of ideas contained
in this paper.




In general (Webster):

In urban studies:

In data systems:

System

“An assemblage of objects
united by some form of
regular inter-action or
inter-dependence; an
organic whole.”

Folloving the general
definition, an urdban
system is an inter-
dependent assemblage

of people and property
and activities between
them. Although it is
common to specify that
systems must have goals,
I am not sure it is &
requisite in this con-
text. If we do require
a goal to be specified,
it is clear that urban
systems and their com-
ponents have a multitude
of goals that have hither-
to defied systematic
explanation.

An inter-related set of
data items, procedures,
people, and machines that
are designed to serve a
specified goal.

APPROACHES TO URBAN INFORMATION SYSTEMS

Integration

As a verdb, integrate
means "to indicate the
vhole of; to unify.”

Integration is a vay

of looking at the city,
to search for “forms

of regular inter-action
or inter-dependence"
that make cities some
sort of organic whole.
This definition is
meaningful when con-
trasted to the alterna-
tive approach, which
one might call “disinte-
grated,” where the city
is one kind of world to
the social worker, and
a muach different kind
of world to the police
chief and urban planner.

The unified handling of
the same data to serve
various purposes, e.g.,
putting the census tract
number on & building
permit application so
analysis of building trends
can be made by planners,
assessors, fire depart-
ments, ard urban renewval
agencies. That this con-
cept of integration is
basic can be seen by the
fact that carbon paper
can be used to provide a
form of data integration.

To provide a basis for debate, let me delineate two alternative

approaches to the development of wban information systems. In this
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delineation, I shall stress distinctions between the two approaches

more sharply than common sense or practice actually will support .

Approach A: The "information availability” approach, whose
purpose is to design a system that will handle
a vide range of information, large independent

of the uses to vhich the information is put.

Approach B: The "information requirements” approach, whose
objective is to design a system to handle only
that information regquired for specific decisions
and operations which have themsclves been analyzed

in considerable detail.

Because I shall advocate Approach A, let me describe Approach B
80 that you can see the contrast. The information requirements approach
puts major emphasis on determining what data are really important to
specific decisions and operations. PFor example, vhat data are needed
for police manpower assignment, budget allocation, or zoning decisions.
In this approach, an effort is made to determine the "optimm” set
of data for such decisions by analytical methods. This is a gigantic
task (and an important one) and it is necessary that this approach
be used in specific instances. However, it seems to me that planners
should give higher priority to Approach A, since it promises bdigger
payoffs for urban information systems in both the short and the
long run.

The information availability approach simply means building a
data system to integrate the collection and gtorage of data and to
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make them readily accessible without worrying a great deal about
vhat the uscr does with them. Our conclusion favoring this approach
results from tvo years of research conducted at The RAND Corporation

on data processing for state and local governments.

Data Processing for State and local Governments

Several key words express the flavor of our research --
inter-governmental, in that ve dealt with the entire complex of
functions performed by states, counties, cities, townships, and districts
rather than with the particular operations of any specific agency.
Conceptual, in that we tried to think big and fresh, in terms unconstrained
by the organizational and procedural problems that frequently dominate
the design of data systems. Faturistic, in that we focused on the
1970-T5 period both as to foreseeable EDP equipment capabilities,
and as to trends in governmental characteristics that affect data
systems.

We based our approach on a conviction that advancing data pro-
cessing hardware capability makes new concepts of information handling
both feasible and desirable. This hardvare capability and the data
systems which it serves can be examined in terms of five activities:

input, output, storage, processing, and commmnications.

Hardware Capability
In brief summary, here is the capability we believe EDP equip-

ment will provide by the end of this decade. Input: reliable optical
reading of many type fonts and handprinted characters, as vell as

refinements in existing media and techniques such as reading of
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various forms bearing marks or holes in prespecified spaces. Output:
increasing speed and voruﬁ}ity in printed output together with
greatly increased ability to display information in visual images,

as vell as alphanumeric characters. Storage: electronic files that
will hold billions of data characters with access to any set of
characters measured in seconds. Processing: multiple programs running
essentially simultaneously on equipment operating at cycle speeds

measured in billionths of a second. Commnications: reliable trans-

mission rates over the common carrier message network measured in
hundreds of characters per second; leased line capacities many times
greater.

Within these capabilities, there will be considerably greater
flexibility and variety in specific devices and techniques. Costs per
unit of work will diminish sharply, especially in storage and communi-
cations. We believe that mass volume, rapid access storage, coupled
with expanded communications capability, will increase the attractiveness
of the remote lnmt/wfput-centralized proceaaing/stonge concept.
This will enable many organizations, especially small ones which cannot
afford a complete set of data processing equipment, to acquire input/
output devices and "hook in" to a system which will give them access

! to large capacity processing and stcrage equipment. In sum, the

“ technological capability of data processing equipment a few years hence

: will be enormous and invites the development of nev system concepts
that fully exploit it to support urban information handling require-

ments.
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. Btate and Local Government Characteristics

Because data systems serve organizations, they must be designed
to fit orgsnizational characteristics and requirements. Trends in
state and local governments that affect data systems seem clearly to
indicate increasing inter-dependencies and inter-relationships among
agencies. Diversity in size, function, and organizational structure
will undoubtedly continue, but an increasing recognition will emerge
that public problems, and especially data needed to solve these
problems, frequently transcend Jjurisdictional boundaries. As urban
populations grow, the sutonomy of local agencies will gradually diminish,
especially in metropolitan areas.

Population and services wvill expand; so will data processing
workload. To support decisions of growing complexity, administrators
will increasingly require systems that supply more and better data
and enable these data to be manipulated in more sophisticated ways,
such as through the techniques of operations research. Increasing
awareness that urban problems require integrated solutions will lead
to recognition that such solutions require integrated data systems.

Given the capability of data processing technology and the nature
of state and local governments, we then exsmined the nature of the
data these agencies handle in performing their functions. Comventionally,
state and local governments have organized their information systems
around the uses to vhich the data are put. Hence, ve have police
data, welfere dats, sccounting data, education dats, employment data,
etc. What has resulted from this practice? (1) There is extensive
duplicate collection and storage of the same information items;
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(2) information collected by one function for its own uses is often
unknown to other functions which could use this information, if they
were avarc of its availability, and if it were in a form usable to
them; (3) because of Jurisdictional, mechanical or procedural problems,
information iLtems are not cfficlently shared among functions and
agencies; (4) there is often complete absence from any file of certain
data useful to one department, which could easily be gathered in the
normal operations of another, if the need for the data were known.

In an effort to reduce these problems, ve have carefully examined
the data within each such functional category and have concluded
that wvhile the data are used for many different purposes or functions,
the data themselves are surprisingly often the same. This similarity
is revealed in the answer to the questiun: “What basically do these
data describe:" Approached from the answer to this question, state
and local government data can be organized in two classifications --
neither related to the functional departments that use the data, but
together including all the data used by these agencies. The first
class contains data descridbing the environment in vwhich these govern-
ments operate and for which they have some responsibility. The
second class contains data relating to the internal operations of the
governmental agencies themselves.

The environment in which state and local governments operate is
composed of three categories of objects: real property, persons, and
personal property. This environment is common to many agencies of
state and local government, i.e., & parcel of land or a person falls
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vithin the purviev of different agencies for different purposes. JFor
example, the same parcel of real property may be taxed by a county,
zoned by a city, and provided vith fire protection by a special district.
8imilarly, a person may be licensed to drive by the state, registered

to vote by a county, and provided vwith welfare aid by a city. Usually,
several functional departments of the same governmental unit provide
different services to the same persons or parcels. The significant
characteristic of the state and local government environment, there-
fore, is that it is common to many functions and agencies.

Because these agencies direct their functions at persons and
property, all environmental data they use describe persons and property
and the events in which these objects have been involved. We have
therefore organized environmental data according to the objects they
describe rather than according to their functional use. Instead of
analyzing welfare data, for example, we have identified those data
about persons that are used to perform the welfare function. From this
approach ve have assembled a comprehensive group of specific data
items describing persons and property which are used to carry out
state and local government functions.

Internal data, as distinct from environmental, relate to the
internal operations of the agencies themselves. These data describe
the resources an agency has to perform its functions and the activities
in which these resources are used. The resources are dollars, employees,
equipment, and facilities, and most data in the internal category are
used to account for these resources in various vays. Because each

agency has its own resources snd cerries on its own activities, data
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in the internal category are gsnerslly limited in interest to the
single agency concerned. Environmental data, on the other hand, because
they describe an environment common to meny agencies of state and
local government, are frequently of multiple interest. Our focus has
therefore been on the development of a system to handle environmental
data.
Unified Information System

Based on the three elements of technological capability, organiza-
tional trends, and data characteristics, ve have outlined a Unified
Information System as a long-range data system goal for state and
local governments. Each of these words is significant. stem means
that environmental data used by states, counties, townships, cities,
and special districts are connected by specified procedures that are
cooperative and comprehensive. Information restricts the objectives
and operations of this system to items of data alone. No changes in
the functions, basic organizational structure, or management responsi-
bilities of state and local governments are involved. Unified describes
the grouping of the data and the blend of data processing activities
into a combination of centralization and decentralization which is
appropriate to the organization and functions of state and local
governments .

The Unified Information System is designed for the 1970's and
has two major objectives: (1) to reduce duplication in the collection,
storage, and processing of data used by state and local governments,
and (2) to increase the accessibility and usefulness of these dats.

In essence, the Unified Information System provides an Informa-
tion Center to store and process data gathered and used by state and
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local governments within a particular state. The System is designed
primarily to enable environmental data to be efficiently organized

into records sbout the persons and parcels of property they describe.
Data gathered in the reglilar operations of governmental agencies

would be transmitted to the Information Center via commnications
channels, often the conventional telephone network. Similarly, agencies
could obtain from the Center either raw or processed data for use in
performing their functions. The System does not require the collection
of any new data and is entirely independent of the purposes or procedures
for which the data are used. It simply provides a technological facility
to file these data and to process them according to the instructions

of participating agencies.

The Information Center would consist of computers and associated
devices together with personnel to program and operate the equipment.
There could be more than one Center location within a single state,
though the System is statewide, and different Center locations would
be linked by communications lines to function logically as a single
Center. Such a Center could be a public agency created by the col-
lective action of state and local governments, and responsible to them.
It could be supported financially by charges for services rendered.

Data within the Center files would be organized into records

*
describing individual persons and individual parcels of real property.

»

Data about srticles of personal property are generally either
of limited interest or, as in the case of motor vehicles, already
maintained in statewide, central files.

A separate street section file would be maintained for data
descridbing defined public rights-of-way.
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Our research indicetes file size on the order of a quarter billion

to five billion characters depending on the extent of data coding and
the mumber of persons and parcels in the state. The primary criterion
for placing data within the System files would be that a particular
item of information is of interest to some agency other than the lono
vhich originally collects it. In addition to such “common" date,
agencies would often find it preferable to store certain items of
interest only to themselves, i.e., "specialized” data, in Center files,
rather than set up separate files for these data. For example,
placing one or tvo items of specialized interest to civil defense
agencies in the Center's property parcel file would generally be
preferable to maintaining a separate civil defense data system, since
the majority of parcel items of interest for civil defense purposss

is also of common interest for other purposes.

In addition to providing central parcel and person records, the
Information Center facility could be used by agencies for any mechanized
data handling, and many agencies would undoubtedly choose to use
Center facilities for all mechanized data handling in preference to
operating their own complete set of data processing hardware. Under
the Unified Information System, participating agencies would need to
acquire only input and output devices since the processing and storage
of information could be handled centrally by the Information Center.

The Information Center is more than the familiamr data bank concept
in that it not only stores data and supplies then in & rev form to

using agencies, but also processes data for use in the regular

operations of state and local governments. For example, we would envision
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the Information Center preparing precinct lists, issuing driver licenses,
making éxtensive land use analyses, and monitoring data for manage-

ment control and statistical reporting. All of these functions would

be carried out exactly ih accordance with the instructions of partici-
pating agencies; the Center would perform only the information processing
involved.

In such a system, the documents on which data are originally
recorded would remain with the participating agencies; only data from
these documents would be transmitted to the Information Center. A
great variety of input devices and methods could be used by partici-
pating agencies to enter data into the System. Optical reading devices
are promising, but punch cards, both key punched from source documents
and used as source documents themselves, will surely continue. The
System does not require standardization of input media or output format
between agencies. Neither does it require statewide standardization
of data. The data definition problem can be solved by establishing
equivalencies between a standardized meaning acceptable to all System
participants and the local meaning of each participating agency. In
many cases these would be the same, but if, for example, a city wished
to have a more sophisticated land use categorization scheme than the
statewide standard, the System would simply involve establishing
equivalencies between local and standard data definitions. Computers
can make the equivalency exchange and supply data according to either
definition in response to the user's request.

While the system concept we recommend as a long-range goal is

based on a statewide geographic jurisdiction, we believe regional
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systems and agency systems embodying the person and parcel central
mecord toncept are sppropriate transition steps ..

Having outlined the results of our research, let me briefly compare
the alternative approachks A, availability, and B, requirements. We
favor Approach A, first, because data are being collected, and will
continue to be collected, by many agencies for many purposes. Organizing
these data into a unified system produces direct economies as well
as improved information availability. Second, Approach A provides
data to enable the sensitivity testing necessary to permit designation
of the "optimm” sets of data for specified decisions which Approach B
requires. Third, decision data requirements are difficult to meke
explicit to everyone's satisfaction, and managers are going to require
that a wide range of data be provided to them for a number of reasons,
including their traditional availability, entirely apart from what
analysts say are "the” relevant data. Fourth, new and unforeseen decisions
require unforeseen data. Such decisions will contimually arise, and
therefore urban information systems should be designed to handle a
wide range of date items rather than only those items which ve are
able to specify a need for today. EDP technology is decreasing the
unit costs of massive information handling so such a concept need not

entail overwhelming expense.

*!'or further description, see Edward F. R. Hearle A Data Pro-
cessing System for State and Local Governments,” Public Administration
Review, Sept. 1962, pp. 1u46-152; Bdward F. R. Hearle and Raymond J. Nason

Data Processing for Cities, Management Information Service Report 219,
International &ty Managers Association, April 1962; and idem, A Data

Process tem for State and Local Governments, Prentice-Hall,
Englewood c—giff, New Jersey, 1963 (in Tress).
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In concluding this discussion of approaches to urban information
systems, let me stress that, while convinced the approach I have advocated
is the preferred one, I do not want to be dogmatic. The study of urban
information systems is in earliest infancy, and we should all maintain
a large measure of caution about having discovered "Truth."” Let me
therefore put aside the role of an advocate, and turn to a description

of current efforts underway around the country.

CURRENT URBAN INFORMATION SYSTEM EFFORTS

Current urban information system efforts are at different stages
of development, and in different degrees of sophistication, but they
all endeavor in one way or another to provide better data t0 manage
the affairs of urban areas. The efforts described here are by no
means all those underway, but they are a useful cross-section of areas,
cities, and types of programs. All of them stress continuing rather
than "single survey” data systems.

El Paso, Texas has developed a punch-card system and reported it

in Technical Report 62-1, A Data Storage System for Land Use Analysis,

April, 1962.
Dade County, Florida has engaged in a data collection program,

the methods for which are described in Methods Mamual, Land Use Study

for Metropolitan Dade County, Florida, Metropolitan Dade County Plan-
ning Department, Jamuary, 1961.
Philadelphia, Pennsylvania has been working on the development

of a parcel file for several years. This is reported in Harlin G.
Loomer, "Land Use Inventory in Philadelphia,” Papers Presented at the
Census Tract Conference, December 29, 1958, Bureau of the Census,
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Weshington D. C., 1959. The Penn-Jersey Transportation Study has
examined the regional data problem, and PENJERDEL has commigsioned a
study by the Wharton School concerning an area data service.

Pitisburgh, Pennsylvania is developing a parcel record system on

magnetic tape and is doing pioneering wark to develop an urban renewal
simulation model for examining urban renewal problems within the
city.

Providence, Rhode Island has had a punch-card system concerning

land use for several years.

Baltimore, Maryland is exploring the establishment of a regional
data system.

Detroit, Michigan is putting parcel records for land use analysis

on magnetic tape.

San Diego, California has had a parcel system in effect for

several years, and Santa Clara County, California has recently installed

a similar system on magnetic tape equipment.

The San Francisco Bay area, under auspices of the Association of

Bay Area Governments, is beginning to explore the possibility of an

area data system, and the Washington D.C. metropolitan area, under

auspices of the Metropolitan Washington Council of Governments, is
nearly ready to launch a similar study concerning that region.
Portland, Oregon is exploring a parcel file, and the states of
Connecticut, Hawaii, and New Jersey are all in the early stages of
looking into statewide data systems to serve planning purposes.
Most of you are familiar with the efforts underway in Los Angeles
and Spokane, and we will learn more about these during this conference.
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Mnally, I should like to report in a bit more detail the efforts

underway in the "Metropolitan Data Center Project,” involving the cities

of Denver, Fort Worth, Little Rock, Tulsa, and Wichita. This project

is partially supported by the demonstration grant program of the

Urban Renewal Administration, and is developing a parcel record con-
taining 80 to 90 items of data concerning parcels within the jurisdictions
of the planning commissions in these areas. These records will be on
magnetic tape, and computer programs are being written to bring data
into the files, to retrieve them from the files, and to supply them

in a variety of formats to using agencies. The focus in identifying
data requirements has been "planning and urban renewal activities"

with data being supplied by many local agencies and departments.

The project budget is $288,000, of which $192,000 is from the Federal
Government, and the remainder provided as services by the participating
agencies. This project was initiated in 1960, formally authorized in
1961, and is now well underway with a target date for pilot system
operations in early 1964. These dates are indicative of the time
required to take a project from initial conception to implementation

and operations.

CONCLUSION

In summary, I have presented (1) definitions of the words system
and integration that are central to any discussion of’ "{nformation
programs for urban planning;" (2) alternative approaches to urban
information system design, the "availability approach,” and the
"requirements approach;" (3) a description of some research which has

led us to conclude that the availability approach is the preferable one;
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(4) a report of some efforts underway around the country.

May I leave you with two thoughts:

First, a feasible and desirable program for you to embark on now
is to organize the data collected by many departments and agencies
concerning real property ’'nto central parcel records. Whose
Jurisdiction the systems and data processing equipment fall into is
an interesting and important question, but one that may be less difficult
to answer once agreement on the concept is acihicved. Planners are in
a strategic position to lead in the conception and formulation of such
comprehensive urban data systems because thcy are major consumers of
information and recognize its value. True, they do not generate many
of the data they need, but the very comprehensiveness of their data
r:quirements gives urban planners good reason to take the leadership
in developing comprehensive systems that would serve not only city
planning, but many of the other functions of local government as well.

Second, do not expect urban data systems to be developed and
implemented quickly. In Philadelphia, the PENJERDEL study has been
examining the problem for two years and is still seeking to resolve
some questions. The Metropolitan Data Center will be four years
from conception to pilot operation. Herc in Los Angeles, the initial

report by Stanford Optner, The Feasibility of Electronic Data Pro-

cessing in City Planning, is dated January, 1959, and it was not

until January, 1963, that a pilot system, implementing some of these
ideas, was in operation. This is not to say that performance in these
agencies has been poor; on the contrary, good people have been involved,

and there has been a real desire to do significant work. Data
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system design, vhen it endeavors to serve comprehensive objectives,
simply cannot be done quickly, and even if the time above is cut in
half, we can see that miracles should not be expected.

As a final vord, may I stress that planners occupy a strategic
rosition in the effort of local governments to develop improved data
systems. You have a broad perspective and intense interest in the
total impact of government policy on urban growth. Information
systems are a natural tool for furthering your worthwhile objectives.

I urge you to keep the words system and integration in the forefront

of your thinking as you embark on programs to develop better information

systems to help forge a better urban environment.




